Construction, theory, and practical considerations for using self-referencing of Ca(2+)-selective microelectrodes for monitoring extracellular Ca(2+) gradients.
Ca(2+) signaling in the extra- and intracellular domains is linked to Ca(2+) transport across the plasma membrane. Noninvasive monitoring of these resulting extracellular Ca(2+) gradients with self-referencing of Ca(2+)-selective microelectrodes is used for studying Ca(2+) signaling across Kingdoms. The quantitated Ca(2+) flux enables comparison with changes to intracellular [Ca(2+)] measured with other methods and determination of Ca(2+) transport stoichiometry. Here, we review the construction of Ca(2+)-selective microelectrodes, their physical characteristics, and their use in self-referencing mode to calculate Ca(2+) flux. We also discuss potential complications when using them to measure Ca(2+) gradients near the boundary layers of single cells and tissues.